Thirty-seven reports of the treatment of hypertension by non-pharmacological means were compared with the results of treatment by standard drug regimens. Treatment by drugs produced the greatest lowering of blood pressure. Treatment by weight reduction, yoga, and muscle relaxation each produced smaller, but appreciable, changes in blood pressure. The effects of meditation, exercise training, blood pressure biofeedback, and salt restriction were inferior to those of the other regimens and were not significantly different to the effects of placebo treatment.
scientifically unusable. Any medical information which is to be the basis of scientific analysis must therefore be checked-and improved-by reproducibility studies on a representative group of patients before starting the main study. 5 The standard of clinical data collection must be improved if it is to match increasingly sophisticated radiological and laboratory investigations and if clinical history and examination are to remain the foundation of medical practice.
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Introduction
Recent trials have shown that using drugs to lower blood pressure in mild hypertension reduces the death rate. ' 2 While this is heartening, the prospect of asking some 17', of the adult population to take antihypertensive drugs for years is somewhat daunting, particularly with regard to possible unforeseen side effects and the considerable personal and public cost of such treatment. More attention needs to be focused on non-pharmacological interventions3 4 Can- berra, Australia D G BYRNE, PHD, reader reports just which approach the doctor should take in treating the patient with mild hypertension. A randomised, controlled trial of non-drug and drug regimens would help to clarify this issue, on which only slight evidence exists,5 though doctors are already advising patients to use non-drug treatments. 6 Rational decisions need to be made on the basis of existing reports but it is difficult to review the results of a collection of studies in which research design, subject characteristics, treatment modality, and measures of outcome all differ. Glass7 introduced an approach called meta-analysis in which the properties of several studies could be recorded in quantitative terms and descriptive statistics applied to derive an overall conclusion. Thus, reviewing the published works ceases to require the judgment of Solomon and becomes a quasiempirical procedure. We used the meta-analytic technique to review non-pharmacological treatments for hypertension. Three questions were explored: (a) how effective are non-drug treatments compared with standard drug regimens ? (b) which of the non-pharmacological treatments produce the greatest reductions in blood pressure? and (c) are the reductions in blood pressure maintained ?
Method
We studied the published reports on outcome of non-drug treat- In addition, the validity of research design was estimated from the presence or absence of random allocation of patients, measurement with random zero sphygmomanometer or other reliable device, interval of at least three months from treatment to assessment, and attrition of less than 5°,, of patients at final assessment. Table I lists the references to each group analysed, the principal treatment used, and the number of effect sizes generated from that group. treatment is the most effective treatment for mild hypertension. The benefits in weight reduction, yoga, and muscle relaxation also continue over time. Meditation, exercise, biofeedback, and salt restriction do not, even in the long term, offer any specific advantage over an intelligent placebo treatment such as sensible advice about a healthy lifestyle. ' 
Discussion
Whether or not non-pharmacological interventions in hypertension produce appreciable reductions in blood pressure is an important question. The 37 studies summarised here represent a sufficiently powerful body of data on which to base some guidelines, but definite conclusions will have to await large comparative trials of non-pharmacological and pharmacological treatments.
The meta-analytic technique is new, and much depends on the probity of calculations of effect size. The mean effect size and the percentage reduction in blood pressure for each treatment were strongly correlated (r=093), which suggests that the calculated effect size was appropriate. If a clinically important reduction in mean blood pressure is defined as being in excess of 8'"-,that is, 10 mm Hg-three months or more after treatment, then weight reduction, yoga, and muscle relaxation are the only effective non-drug interventions. These three interventions produced the largest mean effect sizes of the non-drug treatments but smaller effect sizes than drug treatment. The reduction in blood pressure produced by these three interventions appeared to be relatively stable, being maintained for three to 12 months after treatment. The quality of research in the 13 studies of these treatments was high and it seems highly improbable that the demonstrated benefit could be an artefact of either publication bias or undetected type 1 error.
The effect sizes relating to salt restriction and exercise were small. Overall they have not been shown to be effective treatment strategies, though a recent paper has reported that in 12 patients with moderate hypertension (diastolic blood pressure > 105 mm Hg) the response to salt restriction was comparable with the response to chlorothiazide. In the earlier studies of salt restriction, only a slight reduction in sodium intake was achieved: indeed, effective salt restriction is possible only when subjects use salt-free bread and do not dine out. The effect sizes related to blood-pressure biofeedback were similarly disappointing. Despite elaborate and expensive equipment the benefits appeared to be only comparable with the modest reductions in blood pressure that occur from taking your own blood pressure at home over an extended period.44
Somewhat surprisingly the effect size produced by meditation was considerably less than that produced by the two other relaxation techniques of yoga and progressive muscle relaxation. The reductions in blood pressure produced by these three techniques are usually viewed as acting by the common pathway of reduction in anxiety or arousal. As these techniques have been shown to be equally effective in reducing anxiety45 our results would suggest that this assumption should be questioned.
Sitting quietly and contemplating a repetitive thought or mantra was common to most of the studies but only those entailing active muscular relaxation showed appreciable reductions in blood pressure, reductions which were maintained over 24 hours in which no deliberate relaxation was attempted.4'i A recent study"3 using both progressive muscle relaxation and mantra repetition showed a pronounced reduction in both blood pressure and anxiety but could show no correlation between the two. It would appear that muscular relaxation exercises have some beneficial properties quite separate from their property of inhibiting anxiety. These properties might be identified through investigation of the haemodynamic or other physiological changes accompanying the reduction in blood pressure.
Weight loss produced significant mean reductions in blood pressure (mean== 15 %) and the largest effect size of the nonpharmacological interventions. The study by Reisin and others28 reports such a reduction in association with a mean weight loss of 10 kg without concurrent reduction in salt intake. This relation was true for all degrees of obesity in excess of 110% of recommended body weight. Given the large proportion of persons with essential hypertension who are more than 10% above recommended body weight, this is a very encouraging result. Long-term maintenance of the reduced weight and blood pressure is still to be shown but prelimninary results suggest that weight loss required for the treatment of cardiovascular disease is more permanent than weight loss for cosmetic reasons.
The drug studies included for comparative purposes generally used a "stepped care" treatment package rather than a single antihypertensive drug. The value of non-pharmacological treatments might be further shown in a comparative trial with step 1 monotherapy such as a diuretic. The Australian National Blood Pressure Study has reported that only 30% of hypertensive patients in the sample were controlled by chlorothiazide alone. 47 This would suggest that weight loss, progressive muscle relaxation, and yoga could provide competitive alternatives to step 1 drug treatment. Most general practitioners will already be familiar with strategies for weight reduction48 49 and progressive muscle relaxation50 51; whether they would choose to familiarise themselves with yoga techniques is not known. Certainly doctors have the potential to carry out effective non-drug treatments for hypertension.
